[Abstract] In mammals, homeostasis of many tissues rely on a subpopulation of cells, referred to as stem cells, to sustain an appropriate number of undifferentiated and differentiated cells. Spermatogonial stem cells (SSCs) provide the fundamental cellular source for spermatogenesis and are responsible for the lifelong maintenance of the germline pool in testes throughout the reproductive lifespan of males. To gain insight into germline stem cell biology and develop strategies for infertility treatment, several germ cell isolation methods have been reported in order to acquire good quality and quantity of undifferentiated spermatogonia. Among them, magnetic-activated cell sorting (MACS) is an efficient cell isolation method that requires less time and less initial cell numbers to obtain an enriched cell population using an antigen-antibody reaction. Thymus cell antigen 1 (THY1, CD90.2) is recognized as a surface marker of undifferentiated spermatogonia in mouse neonatal and adult testes. Here, we describe a protocol for the isolation of one-week-old THY1 + cells and four-week-old THY1 + cells from mouse testes.
Here, we provide a step-by-step procedure for the isolation of relative quiescent THY1 + undifferentiated spermatogonia from pre-pubertal mice through a serum-free protocol using magneticactivated cell sorting. This protocol also contains several important information, including cell numbers needed at each step for suitable enzymatic procedures for living germ cell isolation. This protocol should be a valuable tool to obtain large amount of high quality live undifferentiated spermatogonia with specific subpopulation enrichment through the use of antibodies against SSC surface antigens. 11. Incubate the tissues at 37 °C for 3 min.
Materials and Reagents

100 mm Petri dish (Corning, Falcon
Note: It is important to execute this reaction (steps A10 and A11) within 10 min, since prolonged trypsin solution incubation may cause a proteolytic cleavage of the cell surface protein (see Note 2).
12. Add 3-fold volumes of room temperature F-MACS to quench the trypsin reaction (see Note 3).
13. Transfer suspension cells to a new 50 ml centrifuge tubes.
14. Remove residual tissue and filter the suspension using a 70 µm nylon cell strainer. Wash cell strainer with 2-fold volumes of room temperature MACS buffer after adding cell suspension.
15. Centrifuge cell suspension at 300 x g for 10 min at 4 °C. This ensures the individual cells will pass through the column fluently and effectively.
13. Collect the unbound cells that pass through and wash the column three times with 500 µl icecold MACS buffer. These cells can serve as a sample to test the efficiency of removing THY1 + cells from the subpopulation, or as a THY1-negative control group.
14. Remove MS column from magnetic separator and place it over a new 15 ml centrifuge tube.
15. Add 1 ml ice-cold MACS buffer into MS column in order to elute the THY1 + cells.
Collect the magnetically labeled THY1
+ cells by using the plunger supplied with the column (see This ensures the individual cells will pass through the column fluently and effectively.
12. Collect unlabeled cells that pass through and wash the column three times with 2 ml ice-cold MACS buffer. These cells can serve as a sample to test the efficiency of removing THY1 + cells from the subpopulation, or as a THY1-negative control group.
13. Remove LS column from the magnetic separator and place it over a new 15 ml centrifuge tube.
14. Add 2 ml ice-cold MACS buffer into the LS column in order to elute the THY1 + cells. turns from pink to yellow color, and pipette again to achieve a single cell suspension ( Figure   1B ).
3. Pre-warm the F-MACS buffer to room temperature to minimize cell clumping. 6. In order to perform efficient cell isolation, the typical cell number for MS column should be less than 5 x 10 7 testicular cells per column and the cell number for a LS column should be less than www.bio-protocol.org/e2072 Figure 1C ). An optional centrifugation at 300 x g for 10 min at 4 °C can efficiently remove the dead cells. 
